Abstract. Massive protostars have associated bipolar outflows which can produce strong shocks when interact with the surrounding medium. Some theoretical models predict that particle acceleration at relativistic velocities can occur leading to gamma ray emission. In order to identify young stellar objects (YSO) that might emit gamma rays, we have crossed the Fermi First Year Catalog with catalogs of known YSOs, obtaining a set of candidates by spatial correlation. We have conducted Montecarlo simulations to find the probability of chance coincidence. Our results indicate that ∼70% of the candidates should be gamma-ray sources with a confidence of ∼5σ.
Introduction
Massive YSOs show collimated outflows and thermal radiation has been detected up to distances of 10 16 −10 18 cm from the central star. These are strongly supersonic jets and in some cases, non-thermal radio lobes have been detected at distances of Z j ∼ 1pc (Garay et al. 2003) . These radio lobes are probably generated by strong terminal shocks of the jets, which also ionize the shocked material. The possibility of YSOs to be γ-ray emitters has already been discussed in Araudo et al. (2007) and Bosch-Ramon et al. (2010) . The action of the jet head on the external medium leads two shocks, the bow shock and the reverse shock. The observed non-thermal radio emission would be generated at the shocks where the particles are accelerated.
Numerical simulations
With the aim of finding the positional coincidences between Fermi sources and Young Stellar Objects we have crossed the First Fermi-LAT Catalog (1FGL) (Abdo et al. 2010) and a catalog of MYSOs from the RMS Survey (Urquhart et al. 2009 ) by using a computer code that determines the angular distance between two points in the sky, taking into account the positional uncertainties in each of them. We ran the code with the 1392 sources of the 1FGL that have not been firmly identified, and the 556 sources identified as YSOs in the RMS survey. In order to estimate the statistical significance of these coincidences, we have simulated a large number of sets of Fermi sources. Specifically, we have simulated 1500 populations of 1392 Fermi sources, through rotations on the celestial sphere, displacing a source with original galactic coordinates (l,b) to a new position (l 0 ,b 0 ) as done in Romero et al. (1999) . The separation between the Fermi source and the YSO is calculated in each case using the statistical parameter R (Allington- Smith et al. 1982 )
where σ α i , σ δi is the uncertainty in the position of the source, and i and j are Fermi and RMS sources, respectively.
Exploring the association of Fermi sources with Young Stellar Objects
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Results
We have found 13 Fermi sources being positionally coincident with 24 YSOs (see Table 1 ), and 8 of these Fermi sources have not any proposed counterpart (like SNR, PWN, pulsar, etc.) to the gamma emission. In Table 2 we present the statistical results obtained from simulations with a random distribution in galactic longitude. As can be seen, the estimated probability of a pure chance association is as low as 2.0 × 10 −8 for the 2
• -binning simulations (2.2 × 10 −6 for the 1 • -binning), and there is a correlation at ∼ 5σ. When we considered the restrictions in both l and b (see Table 3 ), the chance probability raised, but still shows a quite negligible values (∼ 10 −6 ).
